The aim of our study was to evaluate the factors affecting postoperative hemoglobin (Hb) decrease in primary cesarean section patients.
INTRODUCTION
According to World Health Organization (WHO) data, it is estimated that around 30% of the population and more than half of the pregnant women are anemic worldwide. The prevalence of anemia during pregnancy is reported to be 35-50%
(1). Anemia is also an important health problem in our country (2) . Hemoglobin (Hb) level below 11.0 g/dL in the first and third trimesters, and below 10.5 g/dL in the second trimester in pregnant women is defined as anemia (3, 4) .
There are different claims about the maternal and perinatal effects of anemia during pregnancy. WHO suggests that anemia may contribute to 20% of maternal deaths (1, 5) . In addition, maternal anemia has been found to be associated with fetal complications such as intrauterine growth retardation, preterm delivery, low birth weight and maternal complications such as preeclampsia and eclampsia (6) (7) (8) (9) (10) . Therefore, anemia is an important health problem in terms of female and maternal health. The most common cause of maternal mortality is postpartum hemorrhage and postpartum hemorrhage is the most important cause of morbidity with a rate of 18% in developed and developing countries (5) .
Bleeding is one of the most common complications during and after cesarean section and may be a life-threatening event. The need for a blood transfusion for cesarean section is 2.2% in recurrent cesarean and 3.2% in primary cesarean section (10, 11) .
The aim of our study was to determine the factors affecting the postoperative Hb decrease in primary cesarean section patients.
METHODS
There were 12.548 births in our hospital between January 2016 and December 2016. Primary cesarean section cases accounted for 1.914 (15.25%) of these deliveries. Pregnant women were standardized as between 18 and 40 years of age, use of iron and/or multivitamin preparation during pregnancy, and cesarean for the first time. Patients with any placental insertion anomaly, caesarean section due to placental detachment, previous cesarean section, maternal connective tissue diseases and pregnancies below 37 weeks were not included in the study. Five hundred and sixty patients who met the criteria and who had complete medical data were retrospectively reviewed. One hundred and forty-two patients with Hb decrease more than 2 g/ dL were detected.
According to our hospital protocol, all patients received 10 units of oxytocin in 0.9% sodium chloride 1000 mL following the delivery of the placenta during a caesarean section. Complete blood count was performed 24 hours after surgery. To identify factors associated with severe Hb decrease (≥2 g/dL), data were obtained from our hospital database records. Demographic and obstetric data such as maternal age, gestational week at delivery, cesarean section indication, maternal additional systemic disease, body mass index (BMI), neonatal birth weight, duration of operation and pregnancy complications were recorded.
Statistical Analysis
Statistical analysis was performed using SPSS ver. 16 .0 package program (Chicago, IL, USA). In addition to descriptive statistical methods (mean, standard deviation), independent t-test was used for comparison of groups and chi-square test was used for the comparison of qualitative data. Logistic regression analysis was performed to determine the factors affecting Hb decrease. The results were evaluated at p<0.05 level.
RESULTS
Of the 560 pregnant women included in the study, 289 (51.60%) had cesarean section for emergency reasons and 271 (48.39%) had elective cesarean section. The distribution of cesarean indications of the two groups is shown in Table 1 . While cephalopelvic disproportion was the most common indication in the group with Hb decrease, it was obstructed labor in the group without Hb decrease.
The mean age was found to be 27.90±5.91 in the group with Hb decrease less than 2 g/dL, and 28.85±6.40 in the group with Hb decrease more than 2 g/dL. Maternal BMI and diseases (diabetes, hypertension, thyroid dysfunction) were similar in both groups. The mean gestational week was 38.41±2.18 in the group with Hb decrease less than 2 g/dL and 38.81±1.89 in the other group (Table 2) .
Uterotonic was used during labor in 153 patients in the group with Hb decrease less than 2 g/dL and in 75 patients in the group with Hb decrease more than 2 g/dL. Complications such as bladder injury, vascular injury, t incision dehiscence, intraoperative and/ or postoperative atony and additional uterotonic use were seen in 104 patients (25%) in the group with Hb decrease less than 2 g/dL and in 76 (49.9%) patients in the group with Hb decrease more than 2 g/dL. Atony and additional uterotonic requirement were significantly higher in the group with more Hb decrease.
Postoperative erythrocyte suspension transfusion was performed in one (0.2%) patient with Hb decrease less than 2 g/dL and in 11 (7.7%) patients with Hb decrease more than 2 g/dL ( Table  2) . Postoperative erythrocyte transfusion requirement was significantly different between the groups (p<0.001).
The risk factors detected in patients with postoperative Hb decrease more than 2 g/dL are shown in Table 3 . An infantile head circumference greater than 37 cm was the most important risk factor, followed by maternal additional disease, macrosomic infant, multiple pregnancy, and uterotonic use during labor, respectively.
DISCUSSION
Cesarean section is the most common major obstetric operation. Bleeding is the most common complication during and after cesarean section. According to WHO, iron-deficiency anemia rate (2) . In this study, prepartum and postpartum Hb and hematocrit (Hct) levels in pregnant women were examined and the factors causing decrease in standardized mean Hb and Hct levels were determined.
In our study, we aimed to reveal the factors affecting the postoperative Hb decrease in patients who underwent primary cesarean section. There are studies accepting a preoperative and postoperative Hb difference more than 1 g/dL, 2 g/dL or 2.5 g/ dL significant (12) (13) (14) . In our study, we accepted a difference of more than 2 g/dL significant.
In the literature, the rate of Hb decrease after cesarean section is reported as 0.6-1.8%. Although our findings are consistent with the literature, there are not many studies with sufficient data comparing Hb values before and after cesarean section (15) (16) (17) .
Consistent with our findings, previous studies have shown that patients requiring an emergent caesarean section have increased blood loss compared to elective cesarean section and require more blood transfusion (18, 19) . While there is no difference between the groups regarding cesarean indications, conditions with increased atony are also risk factors for postoperative Hb decrease. Other risk factors associated with blood loss and the need for transfusion were general anesthesia, factors associated with uterine atony, increased parity, increase in newborn birth weight, prolonged surgical duration, failed labor induction, prolonged labor, and obstructed labor during the second phase (11, 16, 19, 20) . In our study, these criteria were also evaluated, and an infantile head circumference greater than 37 cm was the most important risk factor in patients with Hb decrease more than 2 g/ dL, followed by maternal additional disease, macrosomic infant (>4000 g), multiple pregnancy and uterotonic use in labor. These factors are also risk factors for development of atony. In our study, atony rate was significantly higher in the group with Hb decrease more than 2 g/dL. We found no difference between the two groups in terms of anesthesia type and intraoperative complications. This supports the idea that development of atony is an important factor for postoperative Hb decrease.
Studies have shown that visual estimates of peripartum blood loss are often incorrect, and other studies have shown that high blood loss is associated with a false estimate (21) (22) (23) (24) . Blood transfusion rate after cesarean section is 1.1-7.8% in developed countries and 25% in developing countries. In our study, the rate of blood transfusion was 2.1% (12 patients). In 11 of these patients, Hb decrease was more than 2 g/dL. The other case was the patient who underwent blood transfusion after emergent cesarean section because of low preoperative Hb level.
Study Limitations
The limitations of our study are retrospective design and limited number of patients. Besides, data on additional factors that caused differences in Hb levels, such as maternal smoking status, were lacking.
CONCLUSION
In conclusion, postoperative Hb decrease is relatively rare in primary cesarean sections. Although severe blood loss and blood product transfusion are rare, caution should be exercised if there is a risk factor in primary cesarean sections.
